t-BOOH-induced oxidative damage in sickle red blood cells and the role of flavonoids.
Sickle cell anemia is a genetic disease characterized byan increase in generation of reactive oxygen species, abnormal iron release and low antioxidant activity which can lead to cell injury. Several therapies have been used to decrease the oxidative damage in these patients. In this study, we investigated the effect of flavonoids (quercetin and rutin) on the oxidation of red blood cells (RBC) from sickle cell anemia patients following exposure of the cells to tert-butyl hydroperoxide (t-BOOH). Quercetin provided greater protection against Hb oxidation, the binding of Hb to membrane and lipid peroxidation than did rutin. Quercetin (150 microM) reduced Hb oxidation by 30% and increased the level of oxyHb from 17.5 to 29 microM. Rutin prevented Hb oxidation only at concentrations higher than 200 microM and did not prevent the binding of Hb to RBC membrane. These distinct effects of the flavonoids probably reflect their structural characteristics. Thus, quercetin, which possesses a suitable structure for free-radical scavenging and ion quelation, was a more effective antioxidant than rutin. The presence of rutinose at position C(3) in rutin may impair its antioxidant effect. The presence of ascorbic acid enhanced the protective effect of quercetin and rutin against oxidative stress in sickle Hb and lipid peroxidation. This synergistic action helped to maintain a constant supply of flavonoids and thus, rescue the cells from the injury caused by free radicals and iron ions.